The v 2 fundamental band of cyanobutadiyne, HC 5 N, is accompanied by a number of strong hot bands arising from the low energy bending exicted states. We have assigned and analyzed the hot band from the t n = 1, 2, and 3 states and the i' 10 = 1 state. The /-type doubling effect has been observed in the hot band of v u = 1, while the hot band of v\n= 1 did not show the splitting. The diode laser spectra were recorded between 2250 and 2260 cm"'.
Introduction
The first high resolution infrared spectrum of HC 5 N was recorded by us [1] in 1981 using a tunable diode laser; a low resolution spectrum was measured earlier by Kroto and coworkers [2] , The Doppler limited HC 5 N spectra were obtained for the CN-stretching vibration v 2 in the 2255 cm" [3] ). In the present paper we report the assignment and analysis of the hot bands arising from the r n =l, 2, and 3 states and the /j 0 = 1 state. In the following the vibrational states are labelled as (r 2 ; v\o, i'u) 1 , where / is the quantum number for the sum of the vibrational angular momenta associated with the bending vibrations v 10 and v'n.
Assignments and Analysis
At the high frequency end of the observed spectrum we found a series of doublet lines (see Fig. 1 of [1] ). which were assigned to the 77-/7 hot band arising from the r,,= l state, (1; 0, l) 1 -(0; 0, l) 1 .
We extended the assignment in the low frequency 
where m = -J" for the P branch and m = J" + 1 for the R branch. The correct J number was found by the iteration procedure described in [5] : the B" constant obtained from the fit using (1) has to agree with the effective B value of the (0; 0, l) 1 state obtained by microwave spectroscopy [3] . This assignment was further confirmed by the consistency in the e-e and f-f components of the doublet.
For the other hot bands, the assignments were not so simple because the observed spectra did not exhibit any characteristic doublet or triplet structure. A part of the observed spectrum is shown in Fig. 1 , with the final assignments. For every series of lines found in the Loomis-Wood diagram, we tried the fit using (1) The assigned lines were then analyzed by using the expression
with the constraint D'= D" = 30 Hz [3] , The agreement between the B" constants obtained from the ir data and the microwave data is good within 3 times the standard deviation and is schematically shown in Figure 2 . The effective parameters are listed in Table 1 .
0340-4811 / 85 / 0400-0425 $ 01.30/0. -Please order a reprint rather than making your own copy. transitions from P(39) to R(58). In this case the / assignment is unique, as shown in Figure 2 . Yet the doublet series for the / = 1 state has not been found.
60 lines were assigned to the (1; 1,0)'-(0; 1,0)' transitions from P(42) to R(51). The /-doubling effect was not observed. Figure 2 shows that the effective B value for the lower state obtained from the ir data is very close to the average of those of the e and f component obtained from the microwave data.
The band origins thus obtained are graphically shown in Fig. 3 , where we can see a linear v dependence of the band origins for the v u , which suggests that the v n vibration is well separated from the v 2 stretching mode. In addition this regular dependence supports strongly the assignments of the v n hot bands made in the present study. The list of the transition wavenumbers used in the analysis can be obatined from the authors upon request.
